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Changes of Physicochemical and Sensory Characteristics of Korean
Pickled Cucumber with Different Preparation Methods
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Abstract

This study was investigated to see the effects of preparation methods on the physicochemical and sensory
characteristics of cucumber preserved with salt. The preparation metheds were brining the cucumbers in 16%
NaCl solution (boiled, method A), 20% NaCl solution (boiled, method B) and 20% NaCl solution (cool to 25°C
after boiling, method C). The cucumber preserved with boiled solution and high sait concentration showed
slow fermentation rate. The rate of salt penetration during brining of cucumber preserved with salt increased.
The green value of cucumber preserved with salt by method B was lower than by method A and C. The cutting
force of cucumber preserved with salt measured by texure analyser showed a rapid increasing rate during initi-
al brining perfods. As a result of the sensory evaluation for cucumber preserved with sait, there were significant
differences in most of characteristics between the samples at 5% level, The cucumber preserved with salt in
boiled 10% NaCl solution (method A) showed the highest scores in most of the characteristics,
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Table 1. Changes in pH, total acidity and salt contents of cu-
cumber preserved with sait during brining with the
preparation methods
Brining Sample

ltem  period — e F-value
(days) A B C
Q 6.07 *6.07 "6.07
3 '4. 68" 544! "5.61 1.27
pH 10 £3.30° 5437 1534 10.83%
20 ©3.20¢ “4.80" 3.43° 0.22
30 £3.12° 473 338" 3.74%
40 €305 w4160 P30 170
F-value 8.98%** 443w ga4w
4] '0.196 "0.1%6 *0.196
3 0,297 %0.205* 0213 1.30
Total 10 *0.558" A0.200"  MO.Z11" 0 30,930
acidity 20 “0.590° "0.289%  M0311" 714.08%+
o 3p pe07 3020 03470 13740
40 0.662* 40303 0,350 19.04*%
F-value 18.14%** 1.73 2,55"
0 “0.20 .20 “0.20
Salt 3 =3.00¢ "9.00° *7.20° 4740407
a Al 3 [ o AH ] EE L
contents 1¢ 3.80 10.20 5.10 79.43
{4 20 408 %1720 "8.65" b . 47**
30 458 M11.60¢ “9.10° 64.85%+
40 “4.85° 275" 920" 78.35%
F-value 27.90%*%* 155.28%+  88.471F*
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Table 2. Changes in Hunter's color vaiue of eucumber preser-
ved with sait during brining with the preparation me-

Means with the same letter are not significantly differentip<
0.05)
*p<0.05, **p<0.01, #*p<0.001

 Means Duncan’s multiple range test for different preparation
method (raw)

**Means Duncan’s multipie range test for brining days (column)
At brining in 10% NaCl soiution {boiled), B : brining in 20%
NaCi sotution (boiled}, C : brining in 20% NaCl solution {cool
to 25°C after boiling)

thods
Hunter's Brining Sample
color  period - F-value
value  (davs) A B C
4] “18.50 '18.50 "18.50
3 "45,.13 4523 42 70" 10,264
L 10 44,70 4317 42,200 7.94%
20 t43.200 %4220 "37.53" 45.80%*
30 ‘4173 47.43 ©35.03" 71.62%%*
40 ‘41.00° ©40.23" “34.17° 53.03%%*
F-vatue FI0.37%  492.36%%  390.47%+
0 *-6.354 -6.54 *—~5.54
3 3420 f-33% - 4,65 200 17%+
a 10 “-2.66 2120 -2.73 55,727
20 7187 - 1.810 Q.81 177.27%
30 f-1.62 ‘- 1.480 L0667 134474
40 ~1.57 — Q.39 —{. b"'J 174.95%**
F-value 1889.20%% 3313, 79%+* 3060.31 HrHR
Q 1045 t10.45 "30.45
32060 A23.400 16,237 6529
b 10 20010 "21.40° "18.07% 14,08
.20 *19.40° %20.87 *18.50" 7. 1o%+*
30 “20.06" 19,57 "B.63 2.64
40 1982 "9 40" "20.33 108
F-value 70700 102,01 8063
0 A82.15 "g2.15 ~§2.15
3 %67.53" "61.63" 6817 72.39%%
AF 1Q “60.03" 60800 ‘67 47 83 70%%*
20 "59.070 *60).50" “65.60* 57.60%%
30 "58.60° "60 13 26090 5.85*
40 b58.50 "58.80° f58.500 0.17
F-vaiue 431.33%¥* 395 92*“ 342.43%+*

L : Lightness, a : Redness, b : Yellowness, Ab=T7+ 2t b
Means with the same letter are not significantly different (p

<0.05)

*p<<0.05, ¥*p<0,01, **p<0.001
~ peans Duncan” s multiple range test for different preparation

method (raw)

*f Means Duncan” s muitiple range test for brining days (column)
A - brining in 10% NaCl solution thoiled), B * brining in 20%
NaCl solution {boiled), C ¢ brining in 20% NaCl solution {cool
to 25°C after bailing)



le 28} 2} W= (L)) 723-?— A Al w5 543
Aol 71} E& A E B F 7&*a}aid_, A, B 5]
P CHE T Mo feH o' % 8- epdlgl ot
(p<0.01, p<0.001). A Eal a%}—% 20% 4FTEL
7hd FupE L BA B 7 54 409 7hR] of 2 A
2| Fd vl P& EAEZ (p<0.001)S Bel 9y &
Az o} A4 BAR T %4 209 7A) w5 g
2 39Ed A4 20%8 £FE9-e sleidte] Hin
Lolel H7iek BT 54 2474 5 L)%
e i Re] Fa5g-8 33F 5 qlelw, Abs 5
A3712ke] Aol aie} RE A FllA] fre] 2—3.“_32
ZpAsls A Jeldlel 00} 209, 22-E-g Tl &

WY zhate] 2 CHlePrl 54 309 7hx] b A e
o vlel & 32 Jebfadck (p<o.00m).

Table 3. Changes in texture characteristics of blossom end of
cucumber preserved with salt during brining with
the preparation methods

Aol &4 F 54 wat 537

Lo]A g &4 F -9 AGA Y (cuting testhZ Te-
xture analyser2 =7} & 2 3)-3= Table 3~5¢ 7}, 2o
A F-3 F LRE F, Fo] Fof 4l e HE
(Table 3) Axlelqte S4de) oste] Hedeidx] (cutt-
ing energyiel & o] g3 (maximun cutting force)e]
g 902 102.52, 8.19kg.s Bk Eriahe] 24 204 ol
Ho L A7t 171.54kgs 2 7 %2 3hg e o
A 2ot v 1.78] Frbele] s, A7) 2ke] o}
e FYHE BYI(pC0.007), A MElF F A
A7 Zbel glel M FHE 2 s Vebd g
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Table 4. Changes in texture characteristics of middie of cucu-
mber preserved with salt during brining with the pre-
paration methods

Texture Brining Sample Texture Brining Sample
charac- pgrio«;i — A é_ c F-value cha‘tril_ct- ?sriot}i N . c F-value
teristics  {days eristis ays
0 10232 M02.52 €102.52 0 "89.95  '£9.95  89.95
] 3 911833 6609 F91.83° 3411.571% . 3 F141.78° °102.96° P153.14"  33.15%+*
S:gr'l?f 10 147640 US626° *120.76" 330274%e %‘é‘r'i?f 10 *195.74% ™119.81° “167.68° 72.67%*
(g 5) 20 M71.54° 0434 $114.05" 8044.52%x {kg.s) 20 *199.82° 130,18 162.54° 90.63%*
30 *162.85°  “B4.41°  P9O.44" 254,90 30 "203.8%  ©116.56° 133,910 106.77%*
40 P123.83°  BO6T 66190 702§ 40 16676 A143.49° P109.01°  42.271%
F-value 108.287%* §63,63% 513 §ge+ F-value 117.32%%%  26,64%+% 58 5%
] 8.19 8,19 5.19 0 £7.62 17 62 7,62
. 3 9,76 Y4390 7250 36.10%* ) 3 Y297 656"  P11.737  57.80%
’C\ﬁ;’n”;;g‘rce 10 *10.80° 4763 7.84% 1571 ﬁ:'n"g“‘g)‘:ce 0 137 "G gdd MIE4 23397
kg 200 M1300 691 A75E 27.97w kg 20 Y364 AM0D.40° 1295 14.56%4
36 *10.820 8597 A7.45"  30.90%* 30 706 49,935 CG2g"  g3.44%+
40 b9 747 W50 706" 21.22%k* 40 ¥2.56 985" UB.32° 25.05%
F-value 6.347% QA8+ (.83 F-value 45 54%% §2 DFRER T G ek
0 3,10 23,10 3,10 0 #3.04 43.04 432,04
3 M35 €209 A2.65"  279.20m* 3 w3 88 "3.06" 4200 1.73
Average g 4,03 A2.43% 3050 325.40% Average 0 44.89° M09 4230 4. 14%
C“t(tl'(”&)” force 54 A§20°  M2A5 22.93% 40550+ C“tff(r‘% force ¢, MO70 A325 M04 371
8 30 #4.01° .22 267 4.34x 8 30 5108 "3,09°  “3.65"  B.03*
A0 ¥3,32° %209 2510 1.95 40 Ag,11 4238 f2.92%  3.92*
F-value 3,154 2 10%* (.85 F-value 3.23* 0.47 2.02

Means with the same letter are not significantiy different fp
<0.05;
*p<0.05, **p<G.01, **p<0.001

*<Means Duncan’s muitiple range test for different preparation
method (raw)

*Means Duncan’ s multiple range test for brining days {coiumn)
A 1 brining in 10% NaCi solution (bailed), B : brining in 20%
NaCl solution (bailed), C : brining in 20% NaCl solution {coo!
10 25° C after boiling)

Means with the same letter are not significantly different (p
<0.05)
*p<0.05, *p<0.01, ***p<C0.001

< Means Dupcan’s multiple range test for different preparation
method (raw)

*tMeans Duncan’ s multiple range test for brining days (column)
A 1 brining in 10% NaCl solution (boiled), B : brining in 20%
NaCl solution (boiled), C : brining in 20% NaC} solution {co-
ol to 25° C after boiling)
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Table 6. Sensory characteristics of cucumber preserved with
salt during brining with the preparation methods

o Ho AerEE Axalre] A$ 54 3044 203 —
. . Sensory Brining Sample
85kp.s¢}t 17.0bkge & 71k & ke BA el 20 charac- period - " o F-value
. teristics  (days
7l 130.18kg 58} 10.40kg, CA el T 10973l 167. istics _(days}
- . 3 25333 M.000™ 433330 5.18*
5 gL 4kg o 2 713 Zol fo]|x W2 A A
68kg 55t 13.64ks 7hE ol 2ol raL 147k 10 5818 "3.682° 37500 737w
£ &7 agwse 2R uet 4 F el A Color 20 A58 A34290  AATI4Y 7.25%
g7yt Hdgd 2dals Alr 7k A obES o S 30 *5.643°  "2.778"  “4.056° 10.30"*
40 57000 M2bb7E 40220 11 .54%
Table 5. Changes in texture dfaradenstltfs of st‘el.n end.of Cu Fevalue 0.18 166 1.59
cumber preserved with salt during brining with the
preparation methods 3 "4.222°% 45000 ~3.000° 3.18%
Texture Brining Sample 10 53640 3.045¢ A3'273’:, 8.17%
charac- period F-vajue Odor 20 *5.899° #2857  "4.286" 12.01**
teristics  (days) A g C 30 AET86T PL66TC 110 12180
T ze36 12636 ™M2036 40 MG3890 20220 "3.444° 15 76%*
Cutting 3 23284 “170.52° M166.76" 202.56% F-value 2.21 3.71% 1.13
works 100 23723 MB81.16° M24AT.26 6343.71% . N L. i N
{ke.s) 50 N242.100 M98.59° A277.AQ0 226,17 3 A3.944 3. 444 2.09"[' 4.60
. A U ~ l> H
30 024695 M44.08" K07.310 404 10 *5.364" 2714 2.667° 11.92
40 "206.54° H130.49° 193.64% 243 584+ Taste 20 "6.143 "2.556°  "3.667" 17.73%
. o 30 *5.88%"  “2.364° *3.500" 16.19%%
F-value 308.70%%*r 245.18%+* 8.6 40 A5 4440 423320 433330 12.62%*
0 ™05z ™Mo57 "0.s7 Fvalue S 363 1.03 1.82
3 “16.54*  13.20"  "13.85° 15.684** -
Maximum 19 v1g.470  1499°  F18.45 19724 3 451110 “3.833 43640 2.06
;;gg;ﬁ ) 20 A20.30¢ ~16.95" 2097 2 TRk 10 75.273° 43.909 ‘44442 2.36
& 30 20,54 N12.7Y9 “16.57% 75097 Texture 20 *R57T' *3.857% °5.143a 0 3.82¢
40 '18.63" ~15.81" H11.02° 74.07%%* 30 AS 1T M3.4220 0 23778 3.96%
" T LY £l LY h M by £
F-value B8.13%% 26 81%*%  B5 77w 0 4778 B AT 37
o 16 wa16 ate F-value 0.42 0.38 1.53
. A4 4.
A 3 5,81 A4 44 C4.54* 2.92 3 *4.889"  "3.889* “3.000° 3.83*
v L L S overall 10 5343 35360 3889 5.67°
farce ('kg} 20 ~6.00" “4,54" 720 4.50* acceptability 20 "6.286°  *3.045" *4.200h 14.18%*
30 17 376" 518" 7.34% 30 A577BY 2778 A3556° 12.12%
40 6.02" "33t A5 37 10.01** 40 *5.444° A2.429°  A3.502%  11.94%
F-value 2.84% 1.67% 4.97* F-value 1.29 1.63 0.69

Means Wlth the same letter are not significantly dnferent D
<0.05)
*p< 305, *p< 0.07, ¥ p < 0.001

" Means Duncan’s multiple range test for different preparation
methaod (raw}

*+Means Duncan’ s multiple range test for brining days (column}
A 1 brining in 10% Na(l solution (boiled), B : brining in 20%
NaCl salution (boiled}, C ¢ brining in 20% NaCl solution (caol
to 25° C after boiling)

Means with the same letter are not significantly different (p
<0.05)
*p<0.05, **p-<C0.01, ***p<0.00

= Means Duncan’s multiple range test for different preparation
method (raw)

* means Duncan’s multiple range test for brining days (column)
A 1 brining in 10% NaCl solution {boiled), B : brining in 20%
NaCl solution thoiled), C 1 brining in 20% NaCl solution (oot
to 25° C after boiling)
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